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rat*^2] tffiB^ji^ High-k cm***) *m&ii-tfjgiT*& 

[»#3U] «rKT*&K;tf, »-m«T?*«»#5Ci~3©v%-rti^K:|B« 

[ff^8] fufBy— - y 6oo~i ioor©sit»^t>ns 

i o ] ttrgan&jRiKtf, High-k dcaitt^s) 

[*iJlafMir*lfti&] 
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devices) fcoT&tJB*-*. 
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[0 0 0 5] 

High-k mmmm mw*m^fcmmm<DMfti*$>z> 0 

High-k#fi&Mv^li:i:j:»J, S i 0 2 §iHH^$EOT (Eff 
ective Oxide Thickness) (D^MftjW^^S^T'&S,, 
[0 0 0 6] 

Lfrbfc#e>, r©J:^K:«nfc4ftt*«»#snSiie»JKS:|||Sfccv'D (fls 
3*&«*£*$*) ^(Cfc^llfei^ 4$tc£ffitt#*«>Ti^ 12 
A (t>^ho-A) @gicJ£i&l$tc?gvO i»»»EK:fev^*r», St*&ttflK£, 

[0 0 0 7] 

10AOT) T««&mrtL/fe«Jc, IT«±(cilIStSii:t- 

[0 0 0 8] 
[0 0 0 9] 

So 

[0 0 10] 

[M & £ to 
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<> m^/t-f XR&&±KSMBB High-kW) 
[0011] 

[0 0 12] 

[0 0 13] 

z-ixmmfci&m) ^mmmmmm^hmmmm^mmvx, mmm-mu^mc 
mu±izw:mizTmm*fe&i-zM&iz&'<xmmmm<Dny hn-^ (t- &t> 

[0 0 14] 

mmic&^x&itzm? rgpj ro/ OJ ^ mzmb&^v&Mmmn'? 
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[0 0 1 5] 



[0 0 1 6] 

mteMos h^ypxt-oAfrbiZ, iii$osio 2> s i on, mmm 

•tfS&mtftlM^S IN, fc^l/ttflH*** SHi g h-k#|£tlTO;n§§§««^ 
V^SC*>e>&£Sl^!b»*3;fl& 1 X«2^_h(D=fo©W7®tC^M'5rtgT^^o 
(Hi-k#f5f) 
[0 0 17] 

iz&i oj^_b©=fo©*W^ Lvn 0 

[0 0 1 8] 

;itf)<t:e>&H i -k*m<Z>M£bT&, A1 2 0 3 , ZrO^ H f Og, Ta2 
05, fcitfZr. SiO, H f S i Of ©i/ U^T - h ; Z r A 1 0^07^5 * 

- bfrt>&z>ffifr<om%{t*ftz> ixi$2&±<D : &<Dtfftmizmm*fmT*$>z> 0 

[0 0 19] 
[0 0 2 0] 

0D«^ /W x 1 a * tc \t 2 SJgA _t©ttMrfr » b T i* -5 

^iS/'Ja>%i^i;n^, high Paformance CMO 
[0 0 2 1] 



5 mum 2003-3010924 




^ #2002-097845 



[0 0 2 2] 
[0 0 2 3] 

z<D£z>tjLTj&mz. 6~i 2 AaKojM* s^^awik, jstc« 

6~8 Ag^O^^^-ii^i; 
[0 0 2 4] 

[0 0 2 5] 
[0 0 2 6], 

($J*Ji, Kr, Ar, He ifeiiXe) : 3 0 0~2 0 0 0 s ccm 
> i»JjF*b<ttlOOO~2 0 0 0 accm, 
[0 0 2 7] 

0 2 : l~5 0 0 sccm, <fc *J#& b<&10~200sccm, 
[0 0 2 8] 

: (25TC) ~5 0 0°C, «fc y#S; U< &2 5 0-5 0 0.TC, #&C# 

£ b < 250 — 4 00 °C 
[0 0 2 9] 

ffi* : 3~5 0 0 Pa, i>Jff4l<H:7~2 6 0 Pa, 
[0 0 3 0] 

V-f^nM: l~5W/cm 2 , J:'J^l<tt2~4W/cm 2 , L 
< tt 2 — 3 W/ cm 2 
[0 0 3 1 ] 

[0 0 3 2] 
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[0 0 3 3] 
[0 0 3 4] 

Kr, Ar, HeJfeiiXe) : 0~5 0 0 0 scc m< J: 
l J^*L/<ttO~1 0 0 0 sccm, 
[0 0 3 5] 

0 2 : 10~1 0 0 0 sccm, «fcy»*b<ttl 0~100scom, 
[0 0 3 6] 

N 2 : 1 0 0 0~5 0 0 0 secm, «ky#*b<tel 000~3000sc 
c m, . 

[0 0 3 7] 

Um : (25 °C) -1 0 5 01C, i U^t <ti6 0 0~1 0 5 01C, 

[0 0 3 8] 

ffiij : 100~101kPa, i»J^b<[j:l k~l 0 1 kP a, 
[0 0 3 9] 

[0 0 4 0] 

[0 0 4 1] 

[0 0 4 2] 
M^-M^ : 0 . 5 - 2 . 0 e V 
[0 0 4 3] . 
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: lElO~5E12/cm 3 
[0 0 4 4] 
^7XvMfi!)^-ffi : ± 1 0 % 
[0 0 4 5] 

[0 0 4 6] 

tizzy, &M&Tmm<DMmtfWMr»&z t^o m&&m ^s. 

[0 0 4 7] 

[0 0 4 8] 
[0 0 4 9] 

[0 0 5 0] 
[0 0 5 1] 

*»w©*«fi©ai»^*«Btt4*K:tt»sn«!v^, *»wjc<fc y aerate 

[0 0 5 2] 
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(MO S4M»tt*&<Z>#*&4M£) 
[0 0 5 3] 

[0 0 5 4] 

lEft*** fcfc, *»WK:J:y^LfeT«lJK©«ffiSlffiif-r«|gl 

{c &> 3cm (VL s 1 7 s /i'(x<DWm JWIEW, /htlJfciE* 

p s 2~e 3) cia*siife*-5«5«ffasr3SfcMos^*#«i3i&^rtbT, -e© 

M o s &ffl«flift« 3 £ ic A y , ±mTi&m<D S#:cD#ffiW«{cf^x. 

r©«fc'5«s«i(Sfi&&MOS*3gK:fev%Ttt, tt*&&*jft**T*filt 

[0 0 5 5] 
[0 0 5 6] 
[0 0 5 7] 

[0 0 5 8] 

01 (a) (a) Cfe^T#Rg##l 

1 ltt7-f-*K|Mfe0;, 2tt^-MM»0E'e»y, l3fi^-h«s^ So 

2^ts^i:^t§. 2©^-Mi»K2tt, ®1 (b) }c*VTJ:e>ic, 
2/y n>««l ^©^Mtc^Stife, M®i«v>«fim«v&«i« 0 m*.lX2. 
5 nm^©j?$©^bJl2jC«fcy^3tbTV%S <I 
[0 0 5 9] 
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&m?Z>£?^ Si/Si0 2 »ft («*.«, #&# r% K-d 



[0 0 6 0] 

- hSii 3 *itv^ 0 

[00.61] 
[0 0 6 2] 

[0 0 6 3] 

[0 0 6 4] 

m2iz0;-t£5iz, z\<D*mftm%tmm 3 oomztp&izit, v^/\w (®2 
atf^-^c, yji/\tem*<z>mm*ft tr^<Dzf^x^^m=L^ v v 3 2, 33 

, #^M^0^/M©^#&^e>fc^OD-^©n~ Kny ^o.->y h 3 4 
4 714, ±BW*«BM6«3 0i:ttjJ9«icaiftbTKWT*»J:v^ 
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[0 0 6 5] 

ftttc&XD^mftm^-v h45, f>4 6#*;ft-r*iIBtg$;ft T v^ 



[0 0 6 6] 

«&£3 lOfWfCfcju 3t*£y — A 3 7fc£tf3 8 jWBflgS tlTfe IK i*fS& 
a— v h 3 2~3 6 fcOWTf^znyVW (03) 5:I;altSz: t^t'iS. 
[0 0 6 7] 

n- Kny^n-y h 3 4&J:t> , 3 5 ©Htf^t&Wfctt, n-#-7-A4 l 
fc«fctf4 2tfffi«S*i,TV**. Cl*l&(Z>n-*r-7-A4 lfc«fctf4 2tt, 3gfC 

[0 0 6 8] 

^2cfJ(D^^Xv^arLriy h 3 2, 3 3tlttt, ^10^7X7® 
[0 0 6 9] 

SfC, 3*ie>^XV#Mn.^y h 3 2£i:tfrL- y h 3 3 tt, tfctCS/^ 

y h £iz y h f § z £ %afmT*$>Z> B 
[0 0 7 0] 

^7X7«ii^i®^, h 3 2-es i 0 2 fl|&^L/ 

ftla-y h3 3T*S iOgBtfcjfcMflj-rs^fttftsffoT^JJK, 
»«a=. y h32;J3J:tf33 T*M#Bc S i O 2 09*«fc S i 0 2 K<Z>*Bfttft&fT 

£?>*3 3T*M^JlC^M^b&^e>3il%T^S 0 
[0 0 7 1] 

[0 0 7 2] 
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®3(i^- bmmm2<Dmmizmm*iffitezf5xv#! i m^~y b 3 2 (33) 

[0 0 7 3] 
[0 0 7 4] 

tCj; Uj^^Stlfc^n y b~7l"( yyy*r1r (Slot Plane Antenna ; S PA) 6 

^^D||I|6 l»C|6«!3*lfe#jR»6 3*«KWe,tlTV>S„ iOfjftBf 
63&, S PA 6 OJCT»^t6l«3nfc«¥3&ra^»«ftir6 3 A£, Z<DH&m 

mme3 A<D±mz-ffiw&mwiztifcHffij&mm i g6 3 b ^ z.a>nmj&mm 

me 3 B(Z>±ifK:ieiKsn^iqtt4mxM6 set, £®N«Mm£&»6 3 

[0 0 7 5] 

*>(D£?Z> 0 -t&t>%. IMitI|Jj:yM$tl5lMTO»3 0 0MHz 
i^±©U H F^f> 1 GH z £{±0 ^ ni&ttf, 3 0 0MHz«±2 5 0 0M 

[0 0 7 6] 
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#S P A 6 0©±H©««a!f»*K:lftttb, ftS^^Rit^M^ 6 3 B©_h®fC 
[0 0 7 7] 

[0 0 7 8] 
(SPA©-If)' 
[0 0 7 9] 

04 Ht*^©*^^ X#5|8f©S£^IS{C^M «Tfg& S P A 6 0 ©-#[& 
[0 0 8 0] 

3©EJ4 JC^L£<fce>K:, 3©SPA60t*}t iiCM^n»;h60a 
J ©£^&^/&^S«fc3K:gB^$*lT^&o h 6 0 a©^a^ffi?9iailitt 

o 

[0 0 8 1] 

(»TO#3©-Stil) 
[0 0 8 2] 

[0 0 8 3] 
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[0 0 8 4] 

05{ctbfe«ke)}c, 2ic^±gp^(c^x$:^A1-S^^Al : 8 
StflftfcSft, ^S^8 2p>g£#;*#AW8 3 ft£#3g*i3*iT^S„ Sfc, # 
*#A!?8 3tt#*#|&*8 4JCiMSftTV*.6 a fit, ^Ml8 4^e> 
#:*#A«8 3 3 *u #X*§tA«8 3 ^ltj|il8 2rtiC^ 

#*A3ftTV*S. rc^tlttt, hmffi^/aGDSttfcfcS, 

[0 0 8 5] 

3ft, ^f^^^S 5 (Sartflf) IC^M^ti 

ft, 8 2 ft ■&mM<DEL± izmfe 3 ft T V > 5 „ 

[0 0 8 6] 

So 

[0 0 8 7] 

^0fcV*»8R#«#l*«;*ftTfc»;, *«&8 7J:C«tt3;fi2fci?x^W0&^ 
[0 0 8 8] 

[0 0 8 9] 

B9 5#, «gg&8 7©^M©^.iffl^8 2M®&Cte<?x/\W&fflLAft > T<g>£:#> 
©l§Pg|5 8 2 l*«ttrj&ftT^y, r©»P|l8 2 l©WBBfcJ:$*- hA;b^9 8 
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T-A#^ng|S8 2 1 Sr^LT^LEI^S 2f*UCffiAy btifi^8 7±{C^x/n 

o 

[0 0 9 0] 

^g£8 7 0_t^{C^ i/-VD-gP#^ UT^^-V^-^y K 8 8#ffiI83*l 
[0 0 9 1] 

S/^t7-/^ y K8 8Hu ^©-kgptf^HCtf^AW 8 3©^H}P8 3 a 

S/VV-'W K8 8T»IC««anfc^fX#M&?L8 9 £ 
«U #£3g^8 2|*fc;#:*#3*AS*lTV*S 0 
[0 0 9 2] 

[0 0 9 3] 
[0 0 9 4] 



[0 0 9 5] 

01 (a) ) £^1-3o 
[0 0 9 6] 

S«l^®fC7^-;i/K^fcMi i«§*ifei?xAW&iS^5 2 (03) 
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[0 0 9 7] 

i^pfS. -^^nIiI»6 1J:yMAtfl. 80GHz (2 2 0 0W) 
[0 0 9 8] 

£§6 3 Cizxmm-^- Kfr^B^- FIC^S*^ P5?g*E- F^fTO?£|if|$|ir# 
, SPA6O0XD>^6OaJ:yM$tl, 35*5 4 fe3aiftUTSC^»5 0 

*fc7^^ni5:SPA6 0(O^m<D7,Uv h 6 0 a &jftj«f It V^ § * 
CD ^ ^7^18114 % © & s „ 
[0 0 9 9] 

<D%ijfX£. 0 2 £ 2 0 0 0 sccm, 200sccm 

[0 10 0] 

<DW&%\mm\z^ir£. j DK, i/vnymffiKD&mtfWKbzftTWUbm (sio 

2 ^) 2 ft*. r3LT£©»ftft«;fc«;ittf4 0»MffV\ 2. 5n 

m©ffS©^- MMifctty- hTilffiTWbl (Ti&S i O 2 JB0 2 

[0 10 1] 
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3 8 (02) £StA£i2\ iS#5 2±0^i/NW«:S»a«. £©l$sty-A 
3 7, 3 8 S-?x;MS:^7X7j?ia^- y h 3 2^&3jy ffibfet, SI^S 
^^XTjilia-y h 3 3^<DmU^iZizy h-tS (X^y^2) „ ££ % M^s 

[0 10 2] 

[0 10 3] 

#^t% iffi^x^a^--^ h 3 3 fiT*v^j\w±izm^mb#mf)mz 

ft, ftJC^StifeTifiiftftffll (TiSi0 2 ) 2 <zm® ±KIfiflI**j» 2 1 ( 
0 7 (b) ) ^fiKStiS. 
[0 10 4] 

«4 0 0TD, ^nt^TOJ6 6. 7 Pa (5 0 0mTorr) ©WU 

, mm 5 omzxxmxm&v r^ym^n. n 2 wfut-zti^ti 

lOOOsccm, 4 0 s c c mCOWiM'VMA't & , 
[0 10 5] 

-£©-#T% T-r^n|g«»6 l j:yMi«2W/cm 2 ©7'f^ni^ 
# umzmmmzj: y^USPA6 O bSJ:^«5 4 & 
^LTX^5 0|*|JC#AU dtlJC «fc*JSa#»5 0 ^©IMCD^^XY 

[0 10 6] 

»mift?s i o 2 mmm*&fc't2>o rcieiiats? <b) &c^-tj;e>&c 

£ft£o 

[0 10 7] 

£<Z>Sft*aai 2 0#^e>3^T% SI3Wfl;*2 nmSacoJSS©^- b 
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[0 10 8] 
[0 1 0 9] 

iztf-bmmis mi (a)) zmmi-z, ^oy-Mii3&Mtsfc 

XVffla-^ h 3 2 ife{i3 3 ffiU IM3 1 (EI 2) fl![lC->.@. 

[0110] 

^-T^^-h^i 3 olifcjS Ct^a^ff z: i:^ 

[0 111] 

ipt>, afy s/u ^y-frhte&tf- hmmi s &m-&izi$, mx.it mm 

#X (nmmf&JfX) HLX. SiH 4 MU 10~5 0 0 Pa <£>JEE;fr, 5 
8 0-68 OTC0M^#Tt«t5. 
[0 112] 

*.fc£#L3l;ffX (««?j£#>0 fctt, SiH^MU 10^5 0 0 Pa© 
£E;fr> 5 0 0-5 8 0iCffltI^#TT«t5 o 
[0 113] 

[0 114] 

nyh^tS¥lr>ftM (spa) £^LTv>f ^n^&flglihrsr £ 
JcfcUSft* (o 2 ) fecfc^^x^^-^tf^^xv&^b, zooy^xv&M 
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[0 115] 
(01^MOS#tt©It^A-XA) 
[0 116] 

[0 117] 
[0 118] 

( n >^ y * -js/t-f xSgit©-Ma) 

[0 119] 

[0 12 0] 
[0 12 1] 

(1) 

[0 12 2] 



1 9 



ff5lE# 2003-3010924 



2002—097845 



(10 0) ©t><Z)£Mv^ 0 

t/v n^iijRjifcttBe&Ki/sc, st i ^ l o c o s ^oi^iit^f ^ ^ 

S«*®iCtt«jf£|ftflsia;^|RStiTV^S (0 8) . 
[0 12 3] 

(2) : httftKttKtt®ffi» 
[0 12 4] 

-^{capm (t^^e-t, mkitfrm*> m^m^w.) hhpm mm. 

iftitfb***, *foK<Z>«-&$«) fccfctfDHF (7^it|t*0lM) 

) Pilose spm mmtmmfo-fcmyk&m&m) > 

, FPM MBftft***, , (mm^M^KCDM-^ 

[0 12 5] 

(3) v-hmmmmmffi#m 

[0 12 6] 

(2) (Dmmm^ ymmmm<DJimthxmwi±izm^m^mmt^ a mm 

&mZW&&&>T<D£$&%<Di$%7t.t>ftZ> 0 ^(DmUZ 6 0 0°C^e> 9 0 0*C 
&C#*£U NHg& 1 0 0 0~3 0 00 sc c m#ALfc#H$CTfC 1 ~ 3 ftm 

(09) o *XSK:«fi^KJ»^c%m^JR^>M(raftB(, 

[0 12 7] 

(4) :Hi 2 h-K tf-bmmmo&m 

[0 12 8] 

±« (3) T#fcS/'j3>i«±K:High-K ^- M»»J«€:«IK*rs. 
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anzmt LTJ\y-?2±i/V>r4 h (Hf SiO) CDM*S?:^t. 
.^'J-xhip^\7-'?A (HTB : Hf (OC 2 H 5 ) 4 ) (S i 

H 4 ) ^i^tl^tl lsccm. 4 0 0 s c c mi'o^AL/, JE7J& 5 0 P a JC# 
#-T3 0 HTB©MWT^7n-3>hn-70M> 



Hf S iOJ^§:^i-S 0 ®IHr4mfc^ntxM5:ll|ItSIi:tM n 

m©Hf s i om*f&mirz> 0 mmmmz&®&7u-kx0kfti£fflw^z> 
mm*WMT*gz> mi o> 0 

[0129] 

(5) : SPA^ffc^I 
[0 13 0] 

±13 (4) <DMm*MLfei/v ^ymm±izs p Azf^x*?mikMm$:n? a 

M&m&M£ LXit. 4 0 0*Cic»b£^y n>^_tfc#^h^&-en 
-6tl2 OOOsccm, 20scc m1*o^b. j±ij& 67Pa (500mTo 

SPA) S:^rbT2. 8W/cmW>f * n^fc^f^SCltK: <fc >JMi;}3 J: 

^XV^b^S^Sgf (Ell 1) o 
[0131] 

(6) : tf-bmmmtfvi/vziymm 

[0 13 2] 

±ih (5) T«ifcHigh-K ?-hmnm mmm^ti) ±km 

O s h7>^^0^f- h«H£ UTtKU Z/Vny (7^7r^i/'J3>^ 
"C^e> 6 5 o°c<Dmm$iT*toML. mffi±izi/Vz2y%*&tijf?> (i/^y. 

? y^) sio^feioopa <DmxT'VMA-tz> z t x»tf- bmmm±Kmm 

5 0 nmfrb 5 0 0 nm®ii|!ifij S/ U ny S„ tf~ hnmt LTfo 

tfV*sVny<DttmtLX, (w, Ru, tin 



S^7^7n-n> hD-70^iT*feS„ -£tf>#H^Ctp-ef&M2 CD*/ U n> 
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, Ta, Mo&£?) tfH^6*l62i:tf»6 (012) „ 



[0 13 3] 

(0i 3) , 4*yffh&& My?*?) SiLty-x, Ki/>f 
^ts (014) . f©«r--KJ:UK-;oh (^*;k y-*, F 

l/>f>/s>f >^S*lfe'J > (P) > fcl* (As) , aistflR (B) m ©fSttfll 

(015) o «^tC30h^>^X^Xg^c^^^A°^->l? 
[0 13 4] 

ftfe, *»»Tftt«a»llli:bTH£ 5/U4r-f h (HfSiOR) &'7£fftbfc# 
Hit f«Bfc<fc y«*>*lTV^ffiSj|«^©S i Og, Si ON, * fcM4S#Cft 

tttt*v^s i n^h i gh-Kmm£m-£ftz>mmm&-m^Ai 2 o 3> z r o 2 

, Hf0 2> Ta 205, Si^ZrSiO, H f S i Of ©i/'J^T- h^Z r 
[0 13 5] 

Hi gh-Ktf(DM^i:btiCVD^©^^JIMi:bTty 

^>PVDiSK:J:oT^ffllS:f?-5ii:%-Bf|BT?»*. 
[0 13 6] 

[0 13 7] 
[0 13 8] 
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